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Tte  purpoM  of  tkSM  study  !•  to  iawtttiisto  tte  offocts  of 
cortAia  clMC«et«ristlc*  of  fiM4  grovwl*  ufom  thm  foveopcioa  of  ioca- 
tff  ■otioo.     Im  porcoptioo,  ficai«*scoiiiid  nUtloMhifS  hovo  boom 
kaom  and  ofton  roport«d{  howovor,  thooo  aoat  oftoa  lovolvi  •totie,  ua* 
■oviag  poreofCioM  <ll,  2t).     lAcoly  ham  tbmf  koon  coocovaod  wick 
ftgara-fgouad  of  facta  la  a  if  a«lc  flal4  aa  tapraiaatad  by  tha  pkl- 
fiMMMMMMa  (i).     Than  hava  baaa  oo  apaeific  iavaatitaelooa  of  flaad 
wrlata  froaad  affacta  oa  tha  pareaptlaa  of  appaxaat  aotioa  of  tha 
B«ta-typa« 

tbm  Bata  wtloa  ia  a  ralati'valy  alapia  pareaptioa  which  ia  far- 
laaahiat  ia  ita  thaotatical  iaportaaca.  If  aa  ia  praaaatad  with  two 
flaahiat  lighta,  tha  flaah  ralatiooahip  baiag  aach  that  aa  oaa  light, 

tMM         •  aaeoad  Lifht,  "B",  t^a  m,  tha  pareaptioa  aay  ha  that 
of  a  aiagla  light  which  taowaa  froa  tha  firat  poaitioa  to  that  of  tha 
aecoad  (M).     If  tha  caUtioaahip  ia  eoatiauoua,  i.a.,  AUlABAl  •  •  . 
Al,  tha  pareaptioa  aay  ha  that  of  a  aiagla  li|^  ^eh  aowaa  backward 
aad  facward  katwaaa  tka  two  poaitioaa.     It  aay  appaar  to  aowa  ia  a  two- 
diaaaaioaal  plaaa.  or  ia  a  tkraa-dlattaaioaal  path,     Tbia  ia  tka  Bata 
iki«»ini  i  <33). 

Thar*  ara  a  aaiAar  of  wariaklaa  iavolvad  aa  aarliar  aapavtaaata 
kawa  ahowB  (4,      U,  24).     Tha  flaah  rata  ia  tanw  of  co^Uta  cyclaa 


t 


ft  Meoa4  (A  ra,  B         k  off,  1  on),  tiM  ditmlMi  of  th*  p«iM»  if  aayt 
bckWMi  A  Mi4  B,  iatMsity  of  tho  •tlaulus  liglita,  Amtieo  of  thm 
fUofeMO,  fiiMt  of  *i«k  odoputlMi  rrior  to  tho  pcoooatatioa  of  tht 
lltlito,  ^iotaneo  botwooa  tho  liglitOt  laotnctlooo  to  tho      loafth  of 
tho  pwioaf  tlooo,  ptoomeo  of  fifuvoo  iacludod  oa  tho  foeo  of  tho 
otiottloa  li^ta,  oa4  tho  hoekgrouad  hovo  oil  booo  ohooo  to  ho  iaportaat 
vorlohloo  (I,  2,  IB,  3A,  37). 

Tho  coUtioMhip  of  poMoo  tim  hotmoa  tho  li(^itOp  iatooolty,  aad 
•potUl  oopontloo  wco  ftirthor  lnvo»tiBOto4  hy  Korto  (IB).     Tho  foiml 
•totwt  !•  kaom  oo  Korto *•  Uwo,  olthoogh  oom  of  hio  fiatfiata  ho«o 
rocmtly  hooa  ^uoatloaod  (6).     Korto  found  that  a  ohort  tiaa  latonal 
hotifaoa  tho  tw»  oxpoauraa,  a  loag  diataaco  hotvooa  tho  otiaulua  ligbto, 
aad  a  low  latooaity  of  atlaaloa  llghta  aado  poreoptloa  of  tho  phoaoaanoa 
diffieult.     Bo  MM  of  thoao  coaditloaa  acta  la  itoolf }  rathor,  thoco  io 
aa  iaportont  iatovactioa  hotwaoa  tho  varUhloa.    CochU  (4)  ahowad  ia 
hia  oaporiaoata  that  a  loag  diotoaco  hotwaoa  the  llahU  eoa  ho  hridfod 
hy  a  loag  pouoo  tlaa. 

Thoro  haYo  hooa  a  aoahor  of  thoorioa  attoaptlag  to  oxplala 
opporoat  aotloa.     kmm%  tho  oarlloot  of  thooo  «aa  tho  oyanwvoMat 
thaory  idiich  ototod  that  tte  anwaat  of  tho  oyaa  aad  tholr  attacttUtttio 
accottotod  for  tha  porcoptioa  of  tho  aotioa.     Uownror,  Guilford  aad 
iolooa  (12)  ahowad  that  thoro  waa  ao  aifaifieaat  corroUtioa  hotwaoa 
tho  roporta  of  apparaot  aotioa  and  tha  photographic  rocord  of  ry  wow 
■oata  during  tha  roport.     tloodt  (35)  ahowad  that  duriag  tho  porcoptioa 
of  apparaat  aotioa,  tho  oyoa  warn  oogagod  ia  fixatiag  ohjoeta  juat  aa  ia 
tho  porcoptioa  of  raal  wovowant* 
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•■Mr  <7)  propoMd  la  1975  m  ntiiuil  Mucal  thmtj  to  aceoimk 
ier  both  rMl  Md  «pparMt  ■otion.     It  iavoLvad  tiM  iaccn«tioo  WtHMNi 
•iMMita  ia  thm  ntioM  viMm  the  clwMats  mn  •uecMalvaly  tttMiUtad, 
fbi*  lAtaractioa  Mirwd  to  saooth  into  oa*  ctmtinuoiM  porcapc  tha  ttlw 
Uttoa  af  tiM  aarlaa  of  diacrata  peiata  ia  tiia  ratiaaa.     aoaavar,  tka 
fladiat  that  appacaat  action  took  pUea  whan  ona  atiaulua  mm  praaaotad 
U  aM  aya  aad  aaothar  atlatlaa  to  tha  othar  aya  affactlvaly  vitUtad 
thla  thaeiy,  far  tkata  co«ild  not  poaaibly  ha  aay  vatiaal  aaucal  Intar- 
actloa  aadar  thaaa  coadltiooa  (t,  31).     ifarthaiMr  <M)  ycopoaad  tha 
a«it  atar  ia  a  aadlfiaatioa  of  gaaav*a  thaory.     Ha  plaaad  tha  aaeaaaavy 
iatacaetioa  eaatcally,  ia  tha  eavahxal  covtaa,  cathar  thaa  pariphaxally, 
ia  tha  catiaaa.  ' 

Thava  hava  baaa  a  wi^r  of  axfaviaaata  fa^focMd  aaiag  oaly  oaa 
aya,  aaiag  hoth  ayaa  togathar,  aad  aaiag  hoth  ayaa  aapaiataly  31). 
Xhaaa  aiMd  at  auhataatiatiag  or  cafutiag  tha  aaural  iataraetioa  thaoriaa. 
If  hoth  atiwlaa  lighta  axa  praaaatad  biaoauUrly,  thaa  iatacaetioa  of 
tha  gmacatad  aaacai  fialda  could  taka  placa  at  aay  point  aioag  tha 
viatMl  cortieopatal  pathmyat  tha  ratiaaa,  tha  optic  ehiaam,  tha 
Utaral  gMieulata  aveUi,  tha  optic  cadUtioaa,  or  tha  atriata  cartas 
(itadnaaa'a  axaa  17).  or  avaa  ia  tha  aora  raaota  aubcortical  atrueturaa 
(23,  32).     SiaiUrly,  tha  praaaaca  of  tha  atiMiloa  lighta  U  aaa  aya 
aaald  rala  out  oaa*half  of  tha  paripharal  aaaral  ayataa,  but  wmld  aot 
rula  out  aay  of  tha  w>ra  eaitfral  atrueturaa  bacaaaa  of  tha  haaiidaeua- 
•atioa  oC  tha  optic  traat  at  tha  laval  of  tha  optic  ehiaaat.     but  by 
pwiaariag  aaa  light  to  aoa  aya,  aad  aaothar  light  to  tha  othar  aya, 
oaly  tha  cantxal  atrueturaa  could  ba  iavolvad  ia  tha  aaural  iatacaetioa  (37). 


OMftnlll  (8)  iiivMtifftt«4  tte  tttmcf  ot  hmftotkymovm  And 
fcwimiMnin  •tlMtUeiea  ot  th«  •trUf  corf*  Uk  on  ottmoft  to  ooomt 
thio  problCM  ot  iiit«r«ctiMi.    By  hatAConjmotw  •tiKUtloa  ho  mooot 
pnMoting  the  stiaaliMi  liabts  la  oock  o  moanov  «•  Co  •tlMulato  tlM 
striata  cortox  4a  both  iMiy^phaMa.     mMDayaat  atiMilatlM  oacanad 
vlMa  atlMtUtloo  took  pUcm  la  ooly  ona  iMmUplMwa.     Ho  um4  a  a^it* 
fial4  tackaic  by  aaaaa  o£  balf*aUvata4  Mlreora.     Ha  {McaMotad  Aiffacaat 
otlMll  to  aacb  a|«.     OMirlyiaf  tbia  tacbaU  U  tha  aatwipttan  of 
afatUl  ^iactloa  of  axaal  atlaiUtioa  tbsoofb  tba  oytic  cbiaaM,  tba 
lataiai  sMUe»iau  bo4i«a,  tba  optic  radiationa,  oo4  tba  atriata  cartas, 
vttb  tha  pfManMiM  af  faturoiag  ia  ail  thaaa  atractttvaa  <23),  Hater 
tbaaa  con4UicHU,  ba  fouMt  that  bia  iJft  aaw  tba  iartMt  awuat  of 
apfaiaat  HHCioa  aadar  tha  Iwjfwiiil  aamlitioa.     Ha  aacriba4  bia 
fia4iasa  to  tha  iataraetioa  of  aaacal  fiaite  tahiat  ^  ^  cartas, 

mU  aot  ia  tba  aubcortieal  atructaraa  of  tba  Yiaaai  carticopatal  patb- 
aaya.     mmwt,  bia  fiadlafo  warn  ybittaaa*  by  Siiitb  <n). 

t^tb  (il)  prataatad  bit  jN|  «ith  tw  lights  lAieh  «ara  Maata^ 
OS  a  haaAaad.     Tha  ligbta  waca  adjastad  ia  aacb  a  aasMr  that  tba 
iMgia  fooMd  by  tba  lights  «Bia  oa  tba  aittvsM  aaaal  bordars  of  tba 
ratiaaa.     O^y  ona  light  eoald  ba  aaaa  by  aitbar  ays.     This  aads  of 
prasaatatioa  vasultad  ia  tba  atiaaUtioa  of  ths  aatssM  bordara  af  tha 
striata  cortax,  bordariag  oa  tha  aalcariaa  fissara.     Tbia  atiaalatiaa 
thus  gava  tba  aasiMm  possihla  saparatioa  af  tha  araas  of  stiauUtioa 
of  tba  carabsal  cartas.     Mavartbalaas,  ba  obtaiaad  twam  his  ^  good 
pareaption  af  appacaat  wtioa.     Ha  iatarpratad  his  fladiags  as  raliag 
a«t  aaaral  fiaid  iataraetioas  oo  bath  tha  pariphsial  aad  oaatral  laasls. 
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B«c««M  of  tiM  pacttlUr  s^tlal  proJ«cti9&  In  th«  •ftlc  chtawa ,  \m 
tmlt  thu  Um  Mfiii««4  lat«r«ctloa  emli  sot  taavc  takw  pUc«  «t  thak 
Uwtl*     Wmtemtt      iatvrprwced  hit  fiadiag*  as  coacndiceiat  CIm 
mimI  CMtalt  kiMory  of  «f|Mr«it  mtiMi.     TtM  Uttr  atu4y  by  Corbia 
(4>  wmy  proviAi  •  lw€t«r  tttm  of  r*f«t«Bc«  for  tho  iat«rpc«t«cioa  of 
tlMMM  fiadiags  tiMM  tkmt  um4  by  Saith  blMNilf. 

Cocbia  (4)  pta»«nted  bis  (jt  vith  tha  •timlu*  artaagM 
aa  ffoafeo-patallal  llaaa  at  mirltma  dlttaacas,  aatf  tbaa  piasaatad  thm 
vUb  tlailar  liaas  alaata^  at  60*  froa  tbo  vertical.     By  so  aUatUt 
tba  liaac,  tbo  actual  ratiaal  aaparatloa  of  tba  •tlanltta  lifbta  iawolva4 
aaly  half  tba  dlaUaea  apavt  la  tba  aaooad  aa  ia  tba  flxat  prasmtatiaa, 
Ba  ^taiaa4  the  aaao  tlM  thzaabalia  wltb  both  typas  of  pxaamtatioaa. 
Thata  thraaholtfa  sbovl4  bava  dropped  aaifcadly  ia  the  cecoad  preeaa- 
tatlea  baeauae  of  tba  laaeaaad  apattal  eeparation,  if  Korte'a  Laaa  bald, 
■a  latarprete  hie  fiadiate  ae  balsg  qnite  difficult  to  racoocile  with 
ifertbaiaer*a  (M)  theory  of  iaewMfbtiei  nkicb  eaeae  to  deMad  aa  actual 
phyaieal  eapefation  of  the  anaa  of  etiaBlatleo  ia  the  cortex  that 
repraeeats  the  eaalog  of  the  j^ysical  aeparatioa  of  the  etiauli  ia 
epeca* 

lhac  doaa  eaea  teportaat  in  the  iatarpretatioo  of  tbeaa  fiadiage 
ie  thet  it  ia  aot  the  pbyeical  aeparatioa  of  the  areaa  of  etiaMlatioa  bat 
rather  the  percaptval  eaperatiea  ahicb  govaraa  the  liMna  obUiaed. 
Tbie  raiatarpratatioe  of  the  f iadii^  «ioald  hting  then  iato  rimgrtnanf^e 
with  the  Gaetelt  theory.     Illie  <«)  conaidera  the  pbeeBHeauii  a  feactiea 
of  the  eatire  field  ae  aa  iategratad  Gaetalt.     Zt  ia  aot  the  product  of 
aay  oae  varUble  in  warn.     Hocaovar,  he  inmU  apply  tbia  theory 


•^Uy  to  thm  Mttnl  fl«id«  el  tht  emtrml  awrvoiui  aytfm  m  mil 
tiM  p«rc«ptttal  fUld.      ttm  •ntim  aoMle,  thM,  froa  tka  MCsnwl  ' 
•tlattltts  field  ebvovgb  the  tmcmpton,  tbm  corticopeul  MchulMV,  mi 
the  cortex  iteeK,  ell  eater  into  tte  liael  percept loa:   tiMee  totetber 
ceaetUttte  Che  AnetieMl  «i»le. 

The  effeet  of  the  ffouM  epos  Che  pevoeptiea  of  flfsree  coa- 
teiaed  within  thet  tsouad  hee  bed  a  long  hletery  ia  peychologj,  but  hae 
heea  esploced  a»et  exteaeively  by  the  Oeetalt  vritere  (6).     lerly  eeth 
included  thet  of  Subia  (28).  Gotteebaldt  (10,  U),  ead  Koffka  (16.  17). 
In  a«wnilt  iabia  worked  upoa  the  effeete  ia  pereepclea  of  the  n- 
vereihle  fiyire-gtouad  illaelMe*     Oetteeheldt  did  met  of  hie  eoth 
vith  coaeealmat  of  fifure  ia  groaad.     Theee  effeete  Mere  ell  ia  eutic 
fielde,  hommr.      Koffke  dealt  mre  with  the  effeet  of  sc««ad  ia 
dyBMie  fialda,  ee  ia  the  pereeptioa  ef  ippiwt  aetioa.    tfe  will 
detail  two  epproechee  hixe:    that  of  Duaeker  (5)  and  oae  of  Keffke*e 
(1ft)  ehich  deel  with  the  ^iilii  field  percepte. 

»naker*e  mifc  deelt  with  induced  aotioo:   the  pereeptioa  of 
■otion  produced  ia  oae  fi«axe  by  the  aotioo  of  aaother  ia  the  field, 
ead  the  mtioa  pgedecei  ia  the  fi|wre  by  the  mtioa  of  the  field  e«iiaet 
which  it  wee  eeea.     Za  hie  eaperiaeat,  he  exposed  eocceeeimly  by  meae 
ef  a  taehistoec^  tm  rectaaglee  with  dote  placed  upoa  thm.     The  dote 
aleae  wmw  euperiapoeed  ia  eueeeeaiwe  preseatatioae,  firet  ia  oae  eai 
thea  ia  a  eeeoed  xectaaile.     la  aaother  eeriea  of  eqperiaeata, 
aeither  the  dote  nor  the  rectaatlee  were  euperiapoeed.     au  fiadinsa 
indicated  that  the  fixated  figace  nee  the  aore  eaeoaptible  to  the  iaduetioa 
ef  aotioa.     the  eacloeed,  rather  thea  the  encloeiag  figure,  •hoead  the 


ttMCsr  ttmimcy  tomtd  iadttcad  aotloa.     Xe  ■■■■■  nM«oiukl«  ta 
latarprat  hi*  fiadiafs  «•  dMliag  with  tiptf-teamnA  raUtioMlilpa. 
TiM  fiMe«4  flfttM  can  W  coMld«r»4  to  b«  la  sharp  jBaeaa.  cha  aaa* 
fiwitad  fifara  laaa  ao.     Tte  ooa  la  aaaa  aa  fifura,  vikll*  tha  ottMr 
taada  to  kaeoM  SKOimi.     lit  f1a44a§a  tlMm  iadicata  that  tlM  gcoua4  la 
atabla,  but  that  tha  (Igum  la  avaeaf«lhU  to  tha  laAtetloa  of  mtloa. 
Tha  grouad  wmj  ha  coaaldarad  to  fom  ae  aachor  for  tha  flgura:    tha  ' 
fltara  la  aaaa  to  manm  agalaat  a  ggmmi.     It  tha  flxatad  flfuca  la  tha 
aaeloalag  flaara,  thaa  mtioa  la  laaa  llkaly  to  ha  laAicad.     Thla  aaaav 
to  ladleata  fchat  tha  aaeloalag  flfura*  althoogb  flxatad,  la  yat  aa«B  aa 
gnaad,  aad  aot  aa  Clgwra.     lawavar,  thla  latarpratatloa  aaaaa  tha  aoat 
logical  oaa  la  tarM  of  tha  Gaatalt  prlaelpla  of  Bartmaa 
<13),  ahlla  ha  dlacoaaad  tha  aapaclwmt,  doaa  aot  aaanar  thla  latarpra* 
tatloa,  aor  doaa  Duachar. 

Thm  aiqparlaaat  Koffka  (li)  parfonnd  aaa  la  rafutatloa  of  Llaka*a 
(20,  21)  aarllar  «N>rfc.     Llaka'a  Qg  vara  pcaaaatad  vlth  a  paylaphata 
(a  aaMldrcIa  vlth  a  dapraaaad  caatar,  tha  ama  palx^l^  ap)  oa  lAldi 
wa  drauB  a  dot.     Za  a  aaccaaaloa  of  praaaatatloaa*  tha  dot  aaa  placad 
la  a  aavlaa  af  latanwdUta  poaltlaaa  arouad  tha  parlaphara.  Tha 
pareaptlaa  aaa  that  of  a  dot  toltlat  aveuad  la  a  aaiaUltela  ayilaat  a 
flaad  grouad.     Llaka  latarpxatad  hla  fladlaga  aa  halag  aa  Intarpratatloa 
of  tha  parcapt  hy  tha     haaad  apoa  hla  paat  aaparlaaeaa,  a.g.,  aach  aa 
aaalag  a  hall  toll  acouad  tha  laalda  of  a  howl.     AppavNrt:  aotloa, 
for  Llaka,  aaa  aot  a  glvaa  fact,  but  aaa  lafarrad  fxoa  paat  asparlaaca* 

Eoffka  (li),  la  a  aaat  ravaraal  of  tha  axparlMat,  rafutad 
Llidca'a  latarpratatloa  hut  coaflraad  hla  fladlaga.     Koffka  praaantad 


Ilia      wieli  •  ttaiUr  ^Mlftt,  but  with  the  aptx  of  elM  pcrisptet* 
poiatlag  apiwra  and  tkm  mtm  dmmmv4,     TIm  p*rc«pcioa  rayortod  by  iiic 
JIH  «M  •aactly  ch«         «■  thoM  Mfort«4  by  Liilw**,  but,  of  M«rM, 
patt  M^ctUitc*  cottld  not  mw  b«  eoMldtnd  «  b«ais  Cor  tbo  porcopt. 
Soaco,  Kofflca  eoMidond  apparaat  aotloa  •  gkma,  aot  •  l««rao4,  fact. 
Koffko  want  forthar,  hMMvar.     Ra  praaaotad  bia  j{£  vitb  tba  dota  ia 
axaetlj  tba  aaaa  poaitlen  aa  bafora,  iMt  without  tba  parlapbaca.  Tbia 
tiM  tba  pareapt  Ma  of  a  aariaa  of  data  juHpiat  abovt}  tbay  ao  laaaw 
follad  aaDotbly  ffo«  aaa  poaitioa  to  tba  aaxt.     Ba  intavpratad  bia 
Ciadiaga  aa  aaaaias  parcaptioo  ia  a  £uacti<m  of  tba  antira  fiald,  a«d 
•at  aC  aaa  pan  of  tba  fiald  vitbowt  coaaidacation  of  tba  lamiadar. 

Tbaaa  axpariaaata  abow  vitbout  ^uaatioa  tbat  tbac*  aca  dafioita 
affaeta  upoa  tba  parcaptioo  of  apparaat  aotioa  of  tba  rhaajaa  ia  tba 
tcoaad  agaiaat  abicb  tba  fifara  ia  aaao.     Tbia  baa,  af  ce«raa»  baaa 
baoM  a  loat  tiaa  ia  tba  atudiaa  of  parcaptioa  of  autic  fialda.  larly 
invaatisatioaa  aotad  tbat  aoaa  fifura  props rt las  ia  font  parcaptioa  of 
apparaatly  wyviag  objacta  wra  iafluaatial  ia  pacaaytiaa.  Iaicbai*avg*t 
atudy  (27)  iadicataa  tbat  ia  tba  duratioo  of  parcaivad  aotioa  ai^ficaat 
diffavaecaa  batwaaa  all  coabiaatioaa  of  lifuca  pattacaa  vara  aot  ob* 
taiaad.     Haitbar  in  taca«  of  aaaa  tiM  for  pareaiMd  Mtioa  aor  ia 
toUl  tiM  of  pareaivad  Mtioa  of  two  lightad  figMraa  in  Mtioa  mo  font 
a  aifoificaat  nariabia.     Za  aa  aaalyaia  of  Maa  tlM  for  pareaptiM  of 
OM  lifbtad  figora  ia  Mtion»  a.g. ,  optiMl  Mv»Mat,  fom  «aa  aipiifi* 
caat  ia  tba  £  taat.     Aa  £  taat  for  oMlyaia  of  variaaca  of  total  tiM 
of  pareaivad  Mtion  waa  Mt  aigpifieaat.     Tbaa,  figara  ia  iayortaat  ia 
■OM  MaMfwaaata  of  apparaat  Mtioa  but  Mt  ia  all. 
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If  tiM  fi^VM  an  diCftCMit  la  fom  or  in  color,  thU  dlftor- 
•WBO  mj  boGOM  an  iaportaat  variabU  ia  tha  parcaptioa  of  afparaat 
■Btion.     Orlaoaky  (25)  axplotad  tbaaa  varlahlaa.     Ba  fouad  that  if 
tha  atiMilaa  Lii^a  ara  aho«m  in  tha  foxM  of  ttn  anowi  poiatiag  la  tha 
Mmm  dlractloo,  aBtion  la  aaailj  aaaa  by  aoat         it  ia  ^ita  coa> 
Hollas*        ia  vary  raaliatic.     Dtt  if  oaa  arrow  poiata  to  tha  rifht 
and  tha  othsr  to  tha  Uft»  U  baooMa  aach  «ora  difficult  to  parcaiw 
apparMit  wtioa.  aad  it  ia  aaaily  loot.     Mora  tiM  «tat  ba  allonad 
batwaao  flaahaa  (i.a. ,  by  iacraaaiag  tha  pauaa  tiM  or  by  dacraaaiag 
tha  flaah  rata)  if  appaiaat  aatioa  ia  to  ba  aaaa.     tvaa  ao.  a  eoa- 
aidarabla  aoabar  of  &|  eaaaot  obuia  t<»o4  mtioa  oadar  thaaa  ooaditioaa. 
Illia  <•)  aapUioa  thia  |hwwa  uadar  tha  haadiati  of  mimf 
of  eoMrn  daatiay.     Kaichaabarg  (2*,  27)  carriad  oat  aa  additioaal 
atiidy  U  thia  araa.     BU  fiadiafa  ia  gumnl  coafiraad  thoaa  of 
Orlaaaky  although  ha  uaad  vary  diffaraot  atiwiua  fituraa. 

Vha  pbaaoMooo  of  apparaat  aotioa  ia  aot  liaitad  aaticaly  to 
tha  aaa  of  altaiaata  lightad  acaaa.  although  thia  aada  of  pratantacioa 
haa  baan  tha  aoat  comw  ia  tha  paat  (33).     ftmaa  (3)  iMMid  that  a 
aiiaiUr  phaaaoaaaa  wa  ahralaad  ia  tha  patvaptioo  of  raal  aotioa  uadar 
eartnU  coaditiooa.     BroM  uaad  a  coatiauoua  atrip  of  papar  to  uhieh 
bUck  ractaaglaa  had  baaa  appliad.  aad  variad  tha  apaad  of  ractaaglaa 
■aviag  paat  a  alotr     k  aaak  coacaalad  tha  raaaiadar  of  tha  atrip. 
Tha  H  obaarvad  tha  aovaMot.     Wmb  tha  papar  was  wviag  at  a  high  rata 
of  apaad  paat  tha  alot,  tha  ractaaglaa  vara  parcaiiwd  aa  a  aoatiaaaaa 
baad  of  gray.     At  low  apaada,  tha  ractaaglaa  vara  xaportad  aa  aoviag 


It 


ia  tte  tfinctioa  of  tiMlv  imI  Mtloa.     At  e«ruitt  laCanwAiat*  9fi$, 
tto  Jg£  raportcd  tbm  ncUaflM  aovlng  la  •  dUmctiott  opfottf  Co  dM 
4if«etioa  of  tholr  okJoetliNi  aovMNnc,     Biowi  latoi^ncod  his  fladiafi 
oorraccly  m  a  truo  •Muiplo  of  apparoBt  aotioo. 

Tbo  pttipooo  of  etw  ptoooac  ttuil^  io  eo  Invoatltnto  thm  offocta 
of  oovtola  dotomiaMita  of  pctmmi  apoa  tlM  porcopCion  of  Boca  aotioa. 
It  haa  bom  ahona  la  a  atakar  of  axpariaanta  etec  gvouad  has  m  . 
iaportaac  affact  eo  tka  parcapt,     Thava  an  a  wMkar  of  daumUaata 
of  tvoaatf  aad  flguca  taUeiooi^^  datailad      ttia  Gaatalt  writata* 
Aamg  tbm  priaclplaa  datomiaiim  tha  parcapt  of  flcaxa  ara  tlnaa  of 
elaaiaaaat   tiia  figHca  ia  mtm  akacfljr  dafiaad  thaa  U  tha  s>«w4. 
TItt  9toimi  ia  tiM  laaa  diatlaet  of  tlM  two,  aad  taada  to  ka  ifnocad  la 
capotta  of  tha  parcapt.     Tha  fifara  ia  «ora  iataraatiag  or  livaly  thaa 
Cha  tVMtt'>       —mm  to  ataad  out  fra«  tha  frooadj  tha  srouad  ■■aw 
to  cootiauo  bahiad  aad  to  ho  hiddaa  hf  tha  figura.     Thaaa  priaciplaa 
ara  groupad  undar  tha  fMaral  haadiag  of  aramaaa;   tha  ■aiBlagfiilaaaa 
of  tha  parta  of  tha  parcapt  (i,  IA). 

A  aacoad  principla  ia  that  of  comm  daatiajr:    tha  fifuraa  aad 
tha  frooad  aaaa  to  ahara  aa  aad  coMoa  to  both.     Thua,  if  a  wtvticaily 
bartad  ground  ia  praaaatad  agaiaat  lAidi  lata  aotioa  ia  to  ha  aaaa, 
thaaa  wrtical  bara  eaa  ha  thou^  to  ahara  a  eoanm  daatiiqr  with  tha 
parcapt  of  apparaat  w»tioa  («»  U).     Vadav  tha  priacipla  of  araaaaaa. 
auch  a  grouad  ahoald  fom  a  barriar  to  tha  caotiauad  parcaption  of 
apparane  aotioa  bacauaa  it  forcaa  tha  apparaatly  aoriag  atiailua  lighta 
to  eroaa  aueeaaaivalj  a  aariaa  of  dacit  aad  light  atripaa.  Coavaraaly, 
a  giaaad  i*ieh  eaataiaa  atripaa  of  light  aad  dailc  antaagad  horiaoatelly 
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•o  tlMt  tlM  •erlp«a  lis  pamlUl  to  tlw  anclcipatsdl  path  of  a^twot 
■otioa  •h»*l4  faeilitato  tlw  pareapC  hy  fomiat  patfawfty*.     A  •iatUr 
porcopt  aaaaM  to  hava  oecarvad  In  Koffka'a  (1*)  axparlMit. 

A  third  priacipla  with  which  thia  axpariwttt  daala  ia  tha 
Gaatalt  priacipla  of  iaoanrphiaai    tha  rapraaatttatiea  ia  aaural  alaaaata 
of  tha  aaaaory  atiauloa  with  praaarvatiem  of  tha  Gaatalt  of  that  atiaulua 
fiald  (6,  If),     nata,  tzaaalAtiaf  tha  pravioualy  praaantad  aodala  iato 
Uaawcphic  taraa,  ana  aould  aapact  that  tha  wrtically  harrad  grouad 
would  atiMilata  aalactivaly  aaaral  alaaaata,  and  that  thara  would  ha 
a  praaarvatim  af  ita  fom  ia  tha  pattaraiag  of  tha  atiaalatioa.  For 
aaaiyla*  audi  a  tveuad  aa  tha  vartically  hartad  ona  diacuaaad  pravioualy, 
would  aat  up  altaraatiag  handa  of  axcitatioa  aad  quiaacaaca  la  tha 
Striata  eortax  ia  aa  axact  aaalog  of  tha  origiaal  atlaalua.     tuah  a 
contiaaiat  atiaulua  aa  ia  prasMtad  hy  Bata  mtioa  would  produca  an 
iatacactittg  nauval  fiald  moh  that  a  contiaoeua  hand  of  axcitatioa 
muld  evoaa  aad  laecoaa  tha  carahral  eortax  ia  aaaet  aamtal  rapraaaa- 
tatioa  of  tha  parcapt  of  tha  aotioa  aa  raportad  hy  tha  jK« 

Zf  tha  intataction  of  aaural  fialda  aat  up  hy  tha  atiaulua  light* 
U  aaeaaaary  Cor  tha  parcapt  of  apparaat  wtloa  to  taha  pUca  aa  U 
dawadad  by  tha  Gaatalt  thaory»  thaa  it  aaaaa  likaly  uadar  tha  priaeiplaa 
Juat  otttliaad  that  cartaia  typaa  of  cortical  fialda  atawld  act  to  ia- 
hihit  or  to  facilitata  tha  pareaptloa  of  apparaat  aotioa.     Ia  liaa 
with  a  Gaatalt  thaory  of  apparaat  aotioa,  haada  of  quivajaCfca  tA  aa- 
citation  ahould  ha  aat  up  in  tha  eortax  (atrictly  apaaking,  ia  tha 
aianaa  mki^      tha  eortax)  hy  that  groimd  eorraaponding  to  tha 


TKiigt— nr  ptm»0af6  by  thmt  gmttd  im  visual  •pmcm,  ami  th»9»  hypo* 
ttetloil  ^ni»  tlMuld  iMwt  «a  iafmuit  on  ttm  p«ro*pCiaa  of 

•RMiraat  wtiott  (2,  23). 

A  fMieion  for  tto  4*rivaticMi  of  thr—  hypoCbcMa  bas  bM« 
4«(ablislM4.     Thd  aaxt  atmp  i»  to  dosltii  an  •xporlMnt  to  toot  tkoa. 
nm,  it  Hiir  W  «»tieivato4  that  tha  aea-Cifotad,  i.a.,  plain,  tfomd 
will  novida  tha  laaat  iatarfacanca  with  apparant  aotion.     It  will  do 
Uia  baeauaa,  uadar  tte  priaeipla  of  iaowcpliiaa,  it  will  conaist  only 
of  Miifonly  axcitad  naucoaa.     Bacauaa  it  poaaa  no  bacrlara  to  the 
parcaptioa  of  apparant  sot  ion,  it  ia  antieipatad  that  it  will  ptovida 
tka  Uriaat  fUah-inta  matt  of  appatant  mtioa.     if  tlM  uppar  fUah* 
cata  tbrathold  for  appatant  notion  ia  aaaaurad,  it  ahould  follow  tkat 
tkia  valua  ia  iacraaaad:    tha     ia  abla  to  parcaiva  apparant  aotion  at 
a  hi#Mr  flaah-rata  bafora  it  braaks  dam.     It  ahauld  alao  follow  that 
tha  i2  eottld  parcaiwo  apparant  notion  at  a  lowar  flaah-rata:    tha  Uaar 
flaah  rata  liMn  ahanld  ba  dacraaaad.     Tha  not  taault  ahoald  ba  an 
iaetaaaa  in  tha  tnata  of  flaah^cntaa  within  which  appatant  aotian  my 
ba  pareaiirad, 

mtnilj,  if  a  vnvtieally  barrad  cxotiad  a^inat  which  apparant 
notion  ia  to  ba  Man  ia  uaad,  it  ia  antieipatad  that  auch  a  gianatf  < 
ahould  fom  a  barriar  to  tho  pareaption  of  apparant  Motion.     U  tha 
cortax.  tmdar  tha  prineipla  of  iaonorphiaa,  it  U  aspaetad  that  altar* 
nating  banda  of  axeitation  and  quiaacanca  eorrasponding  to  tho  altomatiag 
banda  of  dark  and  li|^  on  tha  ground  would  ba  tat  t^.     Sinca  a  hori* 
■antally  aowinf  light  ia  prodnaad  in  tha  appatant  aotion  apparatua, 
thia  wana  that  tha  band  of  aaeitation  aat  up  by  auch  a  parcapt  in 
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MMMtiat  ttMnl  timliB  U  fovMkI  to  eioM  tlw  altMnitiat  of 
•xciluitlMi  «ad  fuioscooeo  !•  tho  eott«u     It  is  «aelclptte«4,  choa,  uater 
tlM  friaclplM  of  aoutsL  MHweioo,  tfeMt  thin  olMMild  nM^ira  aoco  mamvgf. 
It  my  bm  vepmctrnd  that  tlM  OMia*  'f  fX«oti«t«tM  wlthla  wlilch  oppacottt 
•otloa  it  MM  My  bo  cMtrlctod  if  Iweh  of  tkoM  opocoto  im  conjuactiM. 
This  toserictioa  ohould  tdko  plaeo  by  caioios  tho  lomr  flaoli«raco  thio^ld, 
aad  loworiag  tbo  u^por  liMo, 

tbicdly,  boriMaUlXjr  bavMii  gMuado  my  bo  uoo4,  furniahiat  tbo 
tM«a4  afoiaot  ohicb  tbo  iipifiot  aotioa  it  to  bo  oooa.     TboM  aboul4 
tbM  oot  up  ia  tbo  eortox  an  analog  of  tbo  apatial  amo^MMt  of  tba 
orifiaol  otiMlua.     AoMvdiafly,  tba  baa4o  of  oxcitatiM  ctMtad  by  tba 
•tiMlua  ligbta  of  tbo  lata  MtiM  appacatoa  tiill  bo  anaaaM  fatallal 
to  tboM  baado  of  oxcitatiM  mi  faiaacmco.     It  «oal4  bo  oayocto4, 
Um,  oaier  tbo  yriacipUa  altaa^  atatod,  tbat  tbaM  bm4a  aboold  fern 
pacooptual  patbMya  aloag  obieb  tba  parcopt  My  trawl;   tbM,  tbo  par* 
eaptloa  of  appacMt  Mtioa  uadar  tbia  gMditiM  abMU  ba  faeilitatad, 
Tbi«  facilitation  My  appMff  m  m  ioctMM  ia  tba  fUab*rata  raagB 
vithia  vbicb  tba  Bota*typa  MtiM  My  taka  plaM.     tbia  iacraaM  ia  tba 
laafo  abe«14  oceor  bocaaao  aucb  faoilitatiM  tfill  toad  to  loMr  tbo 
loMT  flaab-rata  tbcMbold,  aai  Co  laiM  Cba  oppar  fUob-rata  liMa. 

To  atHMriM  tbaM  bypotbosoa,  tbM,  it  ia  Mticipato4  tbat 
(l)  tbo  gTMtMt  raata  of  flaab-catM  witbia  obicb  afpacwt  MtiM  cm 
ba  parMiMtf  will  bo  of  tbo  nra-fifitrod  trotmd;  (2)  tbo  Mrtically 
bartod  srouad  will  iabibit  to  tba  gvMtMt  axtMt  tba  parcoftlM  of 
appacmt  MtiM}  aad  (3)  tba  horioMtally  barrod  gnwad  will  occupy  m 
iatasMdiata  poaitioa  batMM  tbMa  two. 
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cmriBR  u 

ATlMtMniS  a»  flOCIMMI 

The  AffAMttw  dlvldM  into  thm  felMlat:   tiM  •Uctroalc  •witeli, 
tte  telwlvt  lighta  m4  grotmdt,  «i4  tte  tvcortfiag  •quipMnt. 

■itta  ■otlon  •wMinitm.««Thl«  part  of  tha  •ppacatua  coiui«ttt4  of 
M  •l«etnmie  tMiiCeli  coaccolltas  two  fylvaaia  RllSOB  oloctcooic  glow 
tttboo.  tte  aelHilot  light  aourcoa.     Tho  owiteb  uaod  wu  doocrlbod  liy 
Swicov  (30).     Xt  lo  a  wida-baad,  higlHgaitt  pantodo  v*f  Mplifiar  in  a 
■ultivibcator  cireuU.     Tha  gating  aignala  ftoduead  ava  afiian,  having 
a  aagliglhU  riaa  and  daeay  tiM.     Cathoda  cottpliag  ia  uaad  to  tha 
illMi  tubaa  to  pcaaarva  thia  wnwa-fota.     Tha  eireuit  ia  atabla  to  IS 
kUoeycIaa  (he);  it  ia  nonally  opatatad  wall  within  thia  mrgin. 
tavaeal  flaah-cato  raogaa  ara  pcovidad  in  tha  control  awitch,  giving 
rata*  tmm  0.2  fUahaa  par  aacond  (f/a)  ta  30,5  £/a. 

Tha  aacond  portion  of  tha  appntntna  iaelvdad  tha  atiailna 
lighta,  tha  aquipa»ttt  uaad  to  aupport  and  illuninata  tha  grouada,  tha 
laas  aaaocUcad  with  tha  UlJOi  tuhaa*  and  tha  diftiiaiag  aoraana.  Tha 
Sylvaaia  Ul30i  glow  tubaa  provida  a  aharp  raaponaa  up  to  tha  ioni- 
aation  waloa  of  tha  tuba  which  U  apptoxiaataly  15  he.     Tha  actual 
daeay  and  riaa  tiiM  of  tha  light  atimloa  ia  on  tha  ordar  of  2  to  3  aicro* 
••a,     Tha  li||it  output  of  tha  tuba  variaa  linaarly  aa  tha  plata  currant. 
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At  apfcoxlMtMly  35  MlllifirM  (m.)  it  •pfcoximuly  «  4aylifht 

•ptctKiMu     As  tlM  pi«t«  curmii;  iUi  dsctMstd,  Um  «aatt«4  lifht  •kifts 
toMH  tte  loot  iMv«-imgth  mad  of  tte  apsctnn,        ,  towrd  ete  rada. 
ririog  •£  tlM  tub*  htBiw  «rr«tle  telow  S  m.  pUta  cumMC.  Tha 
krl|^Ctt88a  of  tiM  two  ttd»aa  was  aquaead  payehologically,  nebar  thaa 
hy  Mtchlas  plata  curraata.     It  «sa  £eim4  chat  ali«lit  diffaxaacaa  ba- 
tmaa  tubaa  la  lifht  output  at  Idaatieal  pUta  eurtaots  pcacluda  tha 
«aa  of  pUta  currant  aaasuxmaats  alona  baiag  uaad  to  aquata  tha  lighta. 
ruta  currants  ia  tbia  atadjr  aaca  bald  batwaaa  12  aad  IS  m.  tm 
aDuatiag  tba  R113<]B  tubaa  ia  tba  light  paaal.  a  laaa  aystaa  was  usad 
to  provida  pacallal  aaiaaioo  of  tba  light  rays  on  tba  diffuaiag  scraao. 
Aa  apartura  aaa  daaignad  to  liadt  tba  viaual  aagla  subtaadad  by  tba 
atlMltts  lights  to  5^  at  oaa  aatar  («.)  fcoa  tba  0;   bonavar,  dua  to 
diffusiott  through  tba  ground  glaas  sccaan,  tba  aagla  waa  appioxiaauly 
i^,  aa  aaaautad  at  tba  outar  liait  of  tba  diaa  of  light. 

Thraa  grouada  vara  conatructad  lor  uaa  ia  tbia  atudy.     Oaa  aaa 
pUia,  i.a.,  aoa-fignrad.     A  taaaod  eonaistad  of  pacallal,  opaqua  aad 
tcaaalueaat  7  ak  atripas  in  a  boriaoatal  arrswgawat  altaraataly 
plaead.     Tba  third  aaa  conatructad  with  atri^a  of  aaaa  width  altav* 
aatiag  apaqua  and  tranalueaat  vartieal  bands*     ThMa  gnmitt  wan 
saaatructad  by  gluing  7  am.  atripa  of  bUck  construction  papar  apacad 
at  7  M.  to  Yalox  teasing  papar.     Tba  black  stripaa  wora  quite  opaqua, 
vary  ^rp,  and  of  aqual  width  throughout  thair  laagUu     Tba  Valon 
tracing  papar  proridad  a  graialaaa,  traasluoaat  araa  through  which  waa 
projaoted  tha  light  froa  tba  RllSOB  tubas,  aad  tba  li|^  uaad  to 


UltmifMtc  tlM  gtouiUto.     TlitM  gcww4t  mtm  mclo—A  tn  •  hmny  c«r4» 
W*r4  ittm,     TlM  graoada  mn  ail  26.8  ca.  by  3l.f  ca. ,  •ttbc«a4iiit 
10.1*  vartical  aai  13.4^  toriasakal  visual  aaglaa  at  oaa  a.  ftoa  tha  ]{. 

TiMaa  sioua4a  vara  aouatad  in  a  ali4a  ia  tlw  front  of  a  llflif 
titiit  box  uhlcb  coatalaad,  ia  additioa  to  tha  RliaOB  tubaa  and  thair 
laaa  aystaM  aad  apartaraa,  a  26.8  ea.  by  31.9  ca.  groua4*gUat  dif- 
fuaiat  •craan  aa4  tao  IS  aatt  incaadaaeant  bulba.  cad  ia  color  aad 
tabuUr  in  shapa,  ahieb  vara  aoaMad  vartically  oa  aa^  aida  of  tha 
actaaa.     Tba  brightaaaa  of  tba  ground  illuaiaatioa  aaa  coatcellad  by 
varyiag  tba  wltaga  aeroaa  tba  ttftelar  laapa  by  aaaaa  of  a  fariae  tcaaa- 
focaar.     Tba  wltaga  aaa  aaiauiaad  at  12  valta  (v. )  tbsoagboat  tba  atady. 
Tba  illoatoatioa  aaa  rad  for  tba  grouada  in  ordar  to  aalataia  tba  ]2*a 
dark  adaptatioa  at  a  atabia  Uval  (29  ,  38). 

Tba  aatiia  ligbt  faaal,  tba  groaad  aapyort,  aad  tba  cbia 
raat  vara  iacloaad  ia  a  ligbt-tigbt  tuaaal  aMiatad  oa  aa  optical  baacb. 
Tba  diataaea  froa  tba  ligbt  paaal  to  tba  J3*a  abia  raat  aaa  aiiataiaad 
at  oaa  a.      k  block  diagtaa  of  tha  ligbt  paaal  ia  aboaa  ia  Pig.  1. 

Tha  optical  baacb,  tha  l*a  booth,  and  tba  aatira  cooa  vara  all 
painta^i  flat  black  to  abaorb  ligbt.     Caasidarabla  caca  aaa  tafcaa  ta 
ycaviat  ligbt  laakaga  froa  tba  j|*a  booth*^nacaaaarily  illuaiaatad  ia 
tha  oevraa  of  tha  axpariaont-'Kir  froa  axtamal  aourcM.     Laakaga  aovld 
aaturally  wry  tba  adaputioa  laval  of  tba  jS  dariag  tba  aouraa  of  tba 
axpariaant.     It  aboold  ba  netad,  howavar,  that  tba  aaaa  duiatioo  of 
aatiaa  parcaivad  dariag  pariada  longar  tbaa  4  aia.  of  dark  adaptation 
ia  raUtivaly  coaataat  (38)  aad  aaaa  daration  ia  aot  aigaifieaatly 
tbaagarl  by  chaagaa  in  illtaOaation  within  tba  raaga  uaad  (30).  A 
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Legend: 


A  -  R1130B  SelBulus  Light 

B  -  Ground  (Horizontally  Barred 

Ground  Illustrated) 
C  -  Light  Panel  Support 
D  -  Optic  Bench 
E  -  Chin  Rest 

Fig.  1.— Block  Diagram  of  the  Light  Panel 


u 


block  dUtna  of  tht  vooa  aiMl  appstttttt  !•  •hoim  la  Wig,  I. 

ItMBttKJHHISSSSl***^  toli^ntflilc  kmy  vaa  nouDtcd  coovcalMtly 
for  tlM  H  wltiOa  Uo  optical  bench  tuaaol  mmi  flnnBrtil  thtougli  o 
■ttlublo  pomr  oi^ly  to  tho  rocordiag  rolay  of  a  Goxbcaod  naxod-papor* 
tapo  aifMl  lacordar.     Tba  ^  placod  dlatiactivo  aiyiala  oa  tha  Upa  at 
tha  baglanit  aad  and  of  aach  trial*     Thaaa  vara  uaad  to  loeata  oaab 
trial.     Daring  a  trial,  Jg  praaaad  tha  kay  dona  aa  loot  aa  ha  una 
parcaiviat  BaU  wtioa.     Siaca  tha  paper  tapa  «aa  Cad  tfatoagh  tho 
fMordax  at  a  coaataat  apaad,  dlataaea  along  tha  tapa  ana  tranalatad 
to  tiM  and  tha  aaooat  of  appavaat  aotion  raportad  uadar  aach  condition 

Obtanrart  consiatad  of  36  youag  adults  of  collage  age  idw  eheaed 
•a  obvious  signs  of  brain  dsMfs* 

lach  Si  wa  given  instraetion  and  aeverel  arieatation  trials 
prior  to  tha  baginaing  of  tha  experiMnt  proper.     gnriag  thU  period 
aa  ground  or  rata  uaad  in  tha  experiaeat  wss  pveseeted  to  the  It 
MM  foand  that  wst  jf  had  considereble  difficulty  in  dif ferentiatiag 
Beta  aotioa  froa  the  shadowHBDtion  phiaHHiii  at  tha  higher  flaah-rates. 
Caasiderable  training  aaa  floaad  aacaaaary  for  tha     to  tender  aa 
accurate,  reliable  report  of  hia  perceptions.     Durii^  these  orientatioa 
trials,  the      vera  instructed  in  the  use  of  the  telagiaph  key  com* 
trolling  the  Cerbrand  recorder. 

tech  j2  MS  given  four  ain.  of  dark  adsptetion  prior  to  the 
beginning  of  the  experiasnt  proper. 
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Legend:      A  -  Electronic  Control  Switch 

B  -  Gerbrand  Paper  Tape  Recorder 

C  -  E's  Position 

D  -  Light  Tight  Equipment  Booth 

E  -  Stimulus  Light  Panel 

F  -  Gerbrand  Recorder  Control  Key 

G  -  Optic  Bench 

H  -  Chin  Rest 

I  -  O's  Position 


Fig.  2.- 


-Block  Diagram  of  the  Experimental  Room 


It 


Sit  for  •em  wtc*  motm  fMiUi«r  Umm  otters  with  tte  ptenwinon.     bi  all 
c4UkM,  tte  MMntUI  Aatoitett  utr*  constaat.     Mora  ae«a«»c«  raaulta 
want  obtalaad  by  afualialat  tte  H^t^ca  af facta  aaoag  laeli  Si  mm 

allowad  to  te«oa«  tterougiay  faailiar  with  tte  ctecacteriatlca  of  teta 
wtioa  at  aach  flaah-rata.     Altteush  tte  coititaat  of  tte  iaatructioiia 
«M  varia4  with  tteaa  Jjf,  tte  iaatrvetlaaa  «aca  daalsaad  to  laatill  a 
aJMiUr  Klaatalluna  in  aaeh  ^«     Follovlag  thia  pario4,  tte  aapariaaatal 
otearvation  tegaa* 

wara  aaaigp«d  to  a  Oraaco*Laela  ti|iiar«  ia  aariatla  ordar  (19). 
(Saa  Appendix  A.)    AltliHM||i  Giltert  (9)  ted  ateiM  practiea  my  te  of 
teHi  l^portaoca  ia  tte  parcaption  of  apparaat  taotiaa,  a  wra  cacaat 
atudy  by  Reictenterft  (27)  iadieatad  ttet  vaaa  duratioa  of  aotiaa  aaa 
MK  aigldficantly  diffaraat  during  thraa  auccaativa  practiea  parioda. 
lwwwr>  tte  uaa  of  thia  typa  of  axparlMtal  daaiga  pcovidaa  a  coattol 
af  thia  variabla,  sioca  aach  grouod  waa  praaantad  ia  aaeh  ordorad  poaitioa 
aa  afoal  auater  of  tlaaa. 

Tte  uaa  of  thia  aiqMiriaaatal  daaigm  alao  i^vidad  tte  actedula 
for  tte  praaaatatioa  of  all  grouada  to  tte  j^,     Tte  pceaaatatioa  of 
aach  ground  than  waa  of  a  iaatfillag  and  aaaaading  aariaa  of  alaa  Aaak* 
rata*.     Thaaa  rataa  «axa  0.4,  1.5,  2.5,  3.5,  4.5,  5.5,  6,5,  7.5,  aad 
8.5  f/s.     Tte  uaa  of  couatarbalascad  aariaa  aaa  daaignad  te  praclwla 
any  aystaMtic  arrer  oa  tte  part  of  tte     dua  to  aaticipatioa  or 
paraavMcation  (59).     All  ^  vara  givaa  thaaa  aariaa  for  aach  graoai. 
Ttea,  ^  obaanrad  a  total  of  18  pariodi  for  aaeh  gxooad,  or  a  toul  of  54 


tl 


ciMM  for  Um  thrM  9mmM» 

During  Mch  trUl,  thm  0  ms  laatrueted  to  hold  tho  tolosrmphic 
kmj  do«B  during  thm  tin*  Iw  «*m  porc«iving  Bota  notioQ,  and  to  c«Imm 
it  itfMi  tht  porccption  mm  of  tvo  ligkC*  flashiag,  om  fixad  light  ra 
with  tht  othar  off  ia  cyela,  or  tha  ahadow^aotioa  yiMnoMooo.     Tha  uaa 
of  tha  ka7  ia  thia  wnamit  pUoad  a  diatiactiva  raoord  of  Bata  aDtloa 
upon  tha  Gacbrat^  ti^.     Siaca  the  tapa  waa  drivMi  at  a  coiiataat  apaad, 
a  alafla  tranafocMation  coavarta  dlatanca  aloog  tha  tapa  to  a  tia« 
■aaauraHaat.     Each  Miauta  trial  of  aatims  ia  than  coovartad  ta  a  par 
cant  ti«a  by  tha  aquation: 

H=   (100) 

ia  lAiah  t^  ia  tha  aaouat  of  appacant  aation  aach  auhjact  parcaftaad 
dariag  a  trUl,   4^  ia  tha  diataaca  along  tha  tapa  during  ahich  ha 
bald  tha  hay  daiai  («aa  parcaiiriag  notion),  and  D^u  1»       total  diatanea 
alaag  tha  tapa  of  aach  trial  (tlm).     Tha  product  ia  axpcaatad  at  a 
pacaaacaga  of  tha  tlaa  in  ahieh  apparant  aotion  ana  pareai^. 


ca^mii  ixz 


lAch  2       pfBmkfd  all  of  tte  tlicMi  srouadt.     TIm  9tMt  of 
prMoaUtioa  U  obowi  ia  cte  Onoco-Lotia  S^ro  (Afponita  A)*  llaa 
flMli^raMi,  Mmato4  la  aaeoadiag  «ad  daarndtng  aariaa*  aaia  uaad  to 
daunalaa  tha  uinP«ir  aad  lowr  fehtaaholda,  oyciaal  fUah-nta,  aa4  tha 
raaga.     Thaaa  four  obaacvatiooal  vtriablaa  coaatltutad  tJM  aaaauraa  of 
tka  J|*a  parc^loa  of  ^pfaraat  aotioa  uaad  ia  thia  aeu^j.     Tte  amiat 
of  Bata  flDtioa  aaaa  at  aach  cata  aad  for  aaah  grottad  aaa  datarainad  ftw 
waaonwmu  takaa  Uom  tka  flartwMMl  iaiiid;»papar»tapa  and  thaa  coawrtad 
to  tiaa.      tteaa  ataaanMi  aara  aataiad  ia  a  tabla  lAlch  aaa  uaad  to 
datanOaa  tha  thraabolda  by  liaaar  latarpoUtioa.     OptlMl  aotloa  aaa 
darivad  froa  tha  Ukla  aa  a  aodal  aoeva.     Tha  raayt  ma  darlmd  aa  tha 
diffaraaoa  batiMan  tha  uppar  and  loaar  thraaholda;  it  thaa  rapcaoaata  a 
flaah-cata  raaga  «lthla  idiich  l^pparrat  aotioa  my  ba  parcalvad  uadar 
thaaa  coaditloaa.     Ia  dataxiilaiat  tha  thraaholda,  tha  SO  par  caat  liam 
«aa  uaad, 

Savarai  critaria  vara  foaad  aacaaaary  la  aciaaaiag  tha  data* 
It  m»  coaaidarad  aaaaatial  that  aaeh  ^  aaa  MBtioa  for  at  laaat  half  tha 
tiaa  for  ona  rata.     A  aacond  otiterlon  vaa  that  SI  thoald  ha  ahia  to 
rapert  coaaiataatly.     Thua,  aa  £  abo  axeaadad  tha  thraahold,  caatiauad 
for  a  flaah-rata  abova  tha  thraahold,  aad  thaa  oaw  laaa  thaa  90  par  caat 
■otion.  oaly  to  ratuxn  abova  tha  thraahold,  aaa  eonaidarad  net  to  haw 


S) 


iBtXowd  tiM  dirtetloM,  and  wt  •ISaliMUd  (coa  cIm  study.     For  mA 
J2  lost  fio«  tlM  •tudj*  a  rapUcMMit  ^  wta  completed.     Tte  criteria 
for  tlM  raplaeaMttt    war*  tka  aaaa  «a  for  eha  origiaal  j|,  aad  tlia  oaw 
Jl  wta  placad  in  tha  aaM  call  of  tba  Graaeo*Utia  ffaat*. 

Tba  uppar  aad  Unmt  flaab-cata  thraaholda,  o^iMl  (Ualfiata, 
•ad  tto  ttmm  viClita  irtOch  Bata  aotioa  ia  —m  eaaatitutad  tlw  aaaaurat 
uaad  ia  cUa  atady.     Xba  loaar  flaah^rata  thiaabold  for  Bau  aatioo  U 
dafioad  aa  that  rata  ImXow  tOxich  tSm  i>  vaporta  laaa  ehaa  SO  par  eaot 
Appacane  aotioa.     Balow  clupaatiold»  paychologicallj,  tha  parcapt  liraidta 
dawn  into  two  lifhta  nhieh  ara  alUmataly  illuaiiaatad.     Sinilarly,  tim 
•ppar  flaali-rau  tlwaaboid  my  ba  dafiaad  aa  tliat  rata  abow  vliicli  Bata 
■otlaa  ia  aot  aaan.     For  thia  •tudy.  '*w>t  aaan"  ia  dafiaad  aa  a  capozt 
of  Bata  Hotion  for  laaa  than  half  tha  tiaa  ia  any  ooa  trial.     A«aia,  at 
tha  tbraahold  tha  typical  BaU  aotion  parcapt  ia  raplacad  by  a«  aatiialy 
diffacant  ona;  U  thia  caaa.  an    raporta  taaisi  tm  lighta  ahicb  ara 
aiaultaaaoualy  on  and  flickariag* 

OptiMl  flaab^mta  ia  dafiaad  aa  that  rata  which  prodocaa  tha 
tXMtaat  raportad  awunt  of  Bata  antioa*  axpnwMd  aa  a  pareaataaa  of 
tha  total.     Tbua,  it  ia  a  rat*  at  which  tba  mtioa  ia  aaan  amt  eaa- 
tiaaaoaly  by  tba  j},  aad  ia  aldcb  tha  H»tion  aoet  naarly  approachaa  tba 
parcapt  of  raal  aotioa. 

Tba  atatiatieal  aaalyaia  of  tba  data  iAcladed  tha  eoa^tatiaa 
of  tha  aaaaa  for  all  tba  iraapa  for  tba  thraa  icoimda.  tha  ataodard 
daviationa  of  tba  diatributiona,  tha  ataadard  arrora  of  tha  naana. 
iBMNNM  pnAibt  anaaiit  corralatioa  coafficiaata.     ratiM  baatd  an  tba 
eorralatioa  eoafficiaau.  aad  four  eoopUx  analyaaa  of  variaaca  (If, 


9m  mma»  mf  eaHputtd  Accordtnt  to  tha  Hmiud  totmU  glvni  j 
im  mUumt  (22)  «a4  an  wpotfA  in  T«bl«  1*     twe  tte  lowtr  fUsh-mt*  i 
OSMteDld,  fclM  Man  ntM  my  b«  Uie«vpc«t«4  «t  that  vmlm  b«lov  nl^eli  j 
Mmf  M>tiiw  it  not  Mm.     Tfatu,  for  tiM  naa^glgMWi  gtoi«4,  ttm  wIim 
i«  l.n  £/•.     Thm  of  eh*  lowtr  liMa  f»r  tli*  vtrtically  j 

tCMMKi  i«  t.77  f/t,  mi  tot  tht  kvfiaemtclly  tamd  smuatf.  1.73  f/a. 
TlMi  appar  eticaali»l4*a  mtm  valua  aty  ka  iatarpcatad  aa  balag  tlwt  talua 
aWfa  iMeh  lata  mtloa  ia  aat  ataa*     Far  tlM  noa-flsurad  gtwmd,  thim  \ 
vtlaa  la  5.2«  C/a.  lAita  far       Itorlaontally  lMraa4  t«»«n4  it  ia  4.M  (/a, 
att4  lav  tka  vatrtlcaily  barca4  gewnd  it  ia  4.62  f/a. 

tha  optiMl  rata  ha*  Nm  ialii«4  aa  tlM  cata  at  ukieh  tlia  £  i 
aaw  tha  graataat  ft  cant  elaa  of  appawou  mtion,  uaias  tba  mdal  valoa.  \ 
For  tlM  MA-fiiurad  ground,  thia  «m  3.2X  f/a.     For  tba  horiaontally 
kanad  tcwantf.  tha  valua  waa  3.10  f/a,  vliila  for  tha  iMrtleally  bamd 
Sia«a4  it  wa  2.93  f/a.     tt  ma  at  thaaa  valoae  that  aoat  ^  aaw  tha  | 
laryaat  aammt  of  appanmt  aotion. 

Tha  raati,  tha  diffaianca  batwaaa  tha  up^  mnA  lomt  liaaaa,  { 
awaarlaaa  aa  a  aingla  wlua  tha  raaga  of  rataa  ia  thia  study  at  akich  | 
•ata  aatioa  ma  aaan.  Thaaa  raofaa,  alao  taportad  in  Tabla  I,  for  tha  j 
aon-fignrad  ground  ana  3.55  f/a,  for  tha  vartlcally  barrad  ground  una  \ 
2.85  f/a,  lAlla  that  for  tha  horiaoatally  barcad  gnHiad  tiaa  2.93  f/a.  ] 

It  ma  daairad  to  obtain  aowi  aatlaata  of  tha  dlaparaion  an>ua4  j 
thaaa  valoM.    To  avaltiata  thia,  tha  atandard  arrora  of  tha  «aana  vara 
aoMfutad  (19,  22).     Thaaa  giva  aa  aatinata  of  valoaa  withia  vbieh,  at 
a  atatad  fidueUl  liidt,  tha  trua  Man  of  tha  a^^raa  of  aaaaa  fta« 
•hich  thaaa  ahtaiaad  aaaaa  vara  dsaan.     Batting  thaaa  fiducial  liMta 
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MMMis  or  BtEA  twrxoR  AccosDXMi  TO  etoom  nometvu 


I 

I 

36 

3.26 

1.07 

o.ia 

4.68 

1.44 

0.24 

Isrtical 

H 

4.62 

1.46 

0.24 

■■••fitarad  Grouad 

H 

■  ■ 

3.21 

0.66 

0.14 

HorlJMaeal 

H 

sao 

l.M 

0.17 

Vtrtical 

36 

2.93 

0.80 

0.13 

iMr  FlMH-RaM  TbTMhold 

■oa»fignc»4  GcowmI 

36 

1.71 

0.70 

0.12 

36 

X.75 

0.60 

0.10 

Vtrtioal 

1.77 

0.66 

0.11 

36 

3.  35 

1.36 

0.23 

36 

2.93 

1.67 

0.28 

2.63 

1.62 

0.17 

u 

H  i  16" ,  U  my  V%  stated  ttwt  ttm  tw  ataa  nf  fet  ttw  itppM 
ttoMteiU  of  tlw  «Mih>fifunkl  tfmm4  hm  S.2«  f/t,   !  0.18  Tte 
l<M»r  ttoMhoU  «M  1.71  C/s,  2  0.12        Md  tte  mm  optiml  nt«  «m 
3.21  f/«,  !  0.U  !/••     Tte  SMit      x.4tM  wltbla  Khich  afpAimt  ■otioa 
U  MM  MS  3.5S  f/«,  !  0.23  C/«.     Sla&Uc  statMMts  My  h%  mim  tow 
tks  MM  MCM  tot  ttyfsr  tl»Mlol4s,  loMr  t>fMlwl4s»  f  UmI  ntM, 
Md  tlw  fMft  of  MtM  withia  idilch  anMirMt  Mtloo  U  mm  for  tlM 
otlmr  iWMli, 

thm  ttMdsrd  StHmiam  ot  tkt  ditCftkvtioM  for  tte  wrioua 
iWMdIi  Md  MMitrM  of  teta  Mtion  mm  coaputad  aecordlac  to  tte 
•tMdMd  MCted  glvM  ia  HeteMr  (22).    TteM  mIms  an  aMMiriaad  ia 
Tabla  1*    Ttea,  tot  tte  uypar  ttaMteld  of  tte  aoA*flannd  pmmd,  tte 
MM  Ma  S.28  f/a»  2  1.07  f/a«     Sladlav  iatarpeautioM  teld  lor  tte 
otter  MlMa  and  lor  tte  MrioM  grouada. 

Tte  aMter  of  j^i  Mtarisg  lato  tteM  nanpamtiiat  Ma,  fta  all 

CMdttiOMi  36. 

iMraon  yrodoct  MMut  cortaUtlM  cMffieiaata  hstMaa  fairs  of 
MaMtM  Mrs  co«pMtad  according  to  McBMsr's  (22)  Mdsl  and  an 
nportad  ia  Tabla  2,     IteM  My  te  iatarpntad  m  MMurM  of  tte  m*» 
sistaaey  with  abicli  tte  Hi  nsfortad  Itm  om  Maaun  to  anotter  for  tte 
varioos  gcounda.     Ttey  an  in  a  ssom  a  MaMn  of  tte  atabUity  of 
tte  Maauras  tteMaln*.  if  it  Ma  te  issiiMd  ttet  tte  ^  mm  coMistMt 
ia  tteir  nports,     Fnsiitily,  a  parfoetly  atabla  Mamn.  oMfficlMt 
of  1.00,  Btettld  yiald  tte  aaM  parforMitca  mIm  irrMpaetin  of  tte 
MBditiona  uodar  lAick  it  opantM,     Aay  ineoMistaacy  ttea  Mold  te  a 
dtfwunca  toMrd  Mro  fcm  thia  comlatiM.    4a  My  te  ssm  frM  tte 
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IMU  2 


oomimacT  or  oumm  wnen  roa  Lom  and  opm 
lusft-ua  fMMQUt,  onim.  un,  urn  umM 

or  BRA  MOTIOV 


0.72** 


Grotmd 


0.63** 


OpCiml  PlMk-laM 


0.41* 


0.02 
0.4t* 


Vttrtic«t 


O.S)** 


O.M** 


of  Ifotioa 


0.S3** 


O.SIM 
0.62«* 


*81tnlficsat  «t  thm  O.Ol  Uv«l  of  cfmfidmc* .    df  :  36. 
"MsttnifUaaC  at  tte  O.OOl  Unmi  of  amfiduc*.    df  2  36. 


tekU.  tiMM  MMMra*  at*  fairly  stabla  wltti  only  am  Mcaycioa.  This 
•xcaption  occuca  at  tbm  optlaal  rata  for  tha  oon-fisurad  gcoaai 
camlaca4  with  tiNi  j^K*  raporta  for  the  horlaoatal  gccHmd.     twrn  tha 
•tkar  caaffieiMta  far  thia  aaaaura,  it  will  ba  aaaa  that  thay.  «hii« 
ai|»if leant,  ara  aisaificant  only  at  a  mch  lawsr  laval  of  coaftdaaca 
Chaa  «ra  tha  coafficlaata  for  tha  athar  aaaauraa.     It  wo^4  appaar,  than, 
that  thia  la  tha  laaat  atahia  of  tha  aaaaaraa  uaa4.     It  ahaultf  ha 
riaaridtrii  that  thia  amaura  vaa  coaputad  fraa  a  aodal  aui*ar  of  tha 
par  aaat  of  aotioa  aaaa.     It  «aa  thi*a  haaa4  apen  oaly  aM  acara  for 
aach  0»  tha  thcaahal4  iraluaa  vara  haaad  opaa  thraa  valuaa  hy  aaaaa  af 
•  liaaar  iatarpoUtian  froM  tha  dau  aa  aatarad  la  a  ao^piiutioo  tahU« 
tt  ma  aacad  that  tha  iaatahility  iahaxaat  ia  uaii*  aaly  aaa  acoca  la 
pMhahly  iadicatim  af  tha  aourca  of  thia  iaeoaaiataaey  of  tha 
caport.     It  aay  ha  coacla4ad»  tkm,  that  thia  iaeaoaUtaocy  aay  ha  aa 
artiitet  of  tha  aathad  of  coipiittBg  thU  aaaaara.     It  aay  ha  forthar 
aaMl«4a4  that  tha  othar  Maaaraa  an  raUtivaly  atahla. 

fte  iiarna  ifwfon  mmamt  coraaUtioa  aoafficlaata  vara  forthar 
««aluat«4  %j  aaaaa  af  tha  l  ratio.    Tha  focwia  piaaaotad  ia  n»Wamt 
(22)  «u  oaad.     Thaaa  oorraUtioa  coafficlaata  vara  taatad  ataiaat  tha 
aall  h}y?t;iaaia  (that  thava  aaa  aa  aigaificaat  difforaaca  hataaaa  tha 
ohtaiaad  corralatloa  coafficlaata  aad  aaro).     Xa  ail  hot  tha  oaa  caaa 
aliaady  notad,  tha  aull  hypathaola  aaa  rajactad  at  th«  ,01  laval  af 
aaafidanca  or  hattar. 

Four  coaplax  aaalyaaa  of  variaaca  vara  caapUtad  for  thia  atadly 
<lf}.     Xn  aach  of  thaaa  than  vara  thraa  fiaad  aad  aaa  tan  foal  ji  dia* 
trihotad  mriahla.     Thaaa  aaalyaaa  aara  daaipwd  to  fix  tha  aoorca  af 
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wriMM«  of  tiM  MMMfM.     AccoHiag  to  tbo  MpoHMMtol  4Mipi  IM«4. 
tlMi  •igBi<lc<nc«  of  Um  of&ieM  e<wl4  Iw  arwiluoted  l»v  tiupm  MureMt 
Cte  gBoandft,  tiM  ordmr  of  f«M«ttUtioa,  Mil  tte  4Mia«  ialwneciMt  of 
tiM  fBouads  mad  oHor  of  yMgoatatioa,     Tho  mmumo,  lomr  thsoaheU, 
ttypor  tbm^ld,  ofilMl  mu.  aad  fM«i  of  tmtm  vithte  nkich  Bota 
■otioa  m»  Mm,  mm  all  jteol#Mif  d  M  di^MiiMt  MviablM;  oMk 
MMura  pKovldod  «  mf^f  amlyU  of  wirloMO,     GnNmil  aad  ocdov 
of  poMntitlon,  (MB  of  tlM  kteM  4lMMtOM»  Mm  flMd  wriobloo. 
Tto  tUrd  Mtiato  «m  •  fMiw  wriablo,  voplicotio^     tbU  typo  of 
dwiyi  poralto  tho  ovtluadM  of  tiM  groundo,  of  ttm  otdor  of  fi»* 
■MCatioa  of  tho  gnmado  (ynctioo).  ood  of  ttw  iatoioocioA  of  thoM 
Cw».     tvalMtioo  of  iadivldool  dlffMoaoM  is  «o«  oktoiiwbU.     U  mm 
•MMtd  that  individual  dif focMcoo  wwid  bo  mdwoly  diotciUttod  ond 
Mttid  UtcofOM  aot  Mko  oa  iafortoat  cootributiM  to  fcho  Mrioaco  1* 
tbU  dMi<n.     Sioeo  thoco  wm  only  om  iadividuol  Moi«Md  to  ooeb  coll 
uttdor  tiiio  •Mftiamautl  dot! pi,  witbia  coll  mvImco  mo  mm» 

Zho  flMt  of  khMO  MilyiM,  tbok  of  ebo  Iomt  cbnobold  bj 
floMdo  by  oidov  of  pMooototion  by  mplieotioM,  it  pcooontod  in  ZobU 
It  io  ovidoat  tbae  tboM  mm  bo  oMtioticolly  oicoificMC  aourcM  of 

MTlMCO  botMM  ttm  MriablM.       U  My  bo  OOMludftd  tbot  gMMd  MO 

M«  «  oifBififiaat  vorioblo  la  tbo  doeoMlMtioa  of  Bota  MtiM  for  cbo 
Monirta  Mod  at  tbo  loMr  tbM«beld« 

It  aboald  alM  bo  notod  tbat  tbOM  mm  m  atatiatically  aipU^ 
ficaat  pcactico  of  facto  (ordoc  of  fnoootatioa).     Tbo  eoMral  of 
pMctiM  af&cto  by  aMigMMt  of  jgi  la  a  Mriatia  ocdor  to  a  Cmooo* 
Latia  S^co  MO  af foctlM. 
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UKM  3 

miMiM  or  fuuaet  lot  vutuiuii  wmrtm  lam 
manaitiM  X  ttiLicAsxQM 


9oavcm  M       «f  1 

t  I  Wit  to 


<WWI<1  (0)                     I  n  0.07  t  0,04  «i^/M^  «SI 

ONtr  of  PxwMmeaeioa  (0)  1.S4  2  0.77  Mo/wot 

taylieakloM  (R)  i  . :  1 :    s ;  6.30  U  0,57 

•  >  0  0.37  4  0.0i  w^o/M^  .M 

«  «  »            .  2.47  22  0.U 


•  It  28.35       22  l,2f 


0  X  0  X  t    ^  e,7t     44  oas 


Vitkia  Cttllt  0.00 


tutml  4S.M  107 


n 


Tte  •fflKtta  af  Minr  of  |^Mme«tioa  ati4  of  elMi  gcotnul  upon  tho 
mumtmmt  of  opKijMl  fUob^Mto  of  fforont  aotlM  oco  fSMoaUd  ia 
Toklo  4.     U  my  k«  mm  ttec  aoM  of  Cho  Mrid^loo  Of^nocM  •totlocl* 
cal  ittaifi««Mo.     ThorofoM,  MitlMv  ordor  of  pcwMotatioa  oor  gmind 
WM  •  •ifOkiflMiit  oottToo  of  VftcUklM  io  Uo  4>tomlMtl—  of  thio 
■oooMVO  of  BoCo»tyfO  of  «f9«tlM:  ■tttoo, 

Tho  thlc4  OMlyoio  of  worioiieo  i»  ptooontod  in  TobU  5.  Tho 
fiMd  vnrinMoo  wun  ordov  of  pnooacotioa  nod  gnvmt,  UpliootioM 
lofMd  0  nuimly  dUerikutod  imrUUo.    tte  ufpM  flMl»>f«eo  chrasbold 
of  Bou  Mtioa       tbo  ilifiBiiiu  MviobU.     40  My  bo  mm  fro«  tte 

MkU,  tiM  IWMit  MM  OitMifieOM  OOMM  Of  MriMM  ttfM  thO  BOt« 

MtiM  at  iU  um*  ClicMtMld  (t  <'  .01).     U  My  bo  eoocludod  that  tlM 

WM  •  ot^iificMt  dotoMiaMt  of  thU  momm.     Afaia»  tho 
oidar  of  pMOMtatlM  (pMctico  offMfc)  mo  Mt  a  oi«ftifi«Mt  oonrco  of 
Mriaaco,  nor  mm  tho  iaMMctioM*     Tho  sxounda  oIom  fom  tho  mJov 
•MCM  of  Mtlaaco* 

Tho  Uot  aaalyalo  of  variaaM  oa  tho  raafo  of  mtM  mthia  ahleh 
Um  MtiM  Mi  ooM  U  pcaoMtod  la  TahU  6.     Of  tha  oourcM  of  Mrl- 
aaM  la  tbio  aoaMra  of  Bata  Mt&M  oaiy  tha  gnaado  mm  otatiatically 
atciifUaat  (f  <  O.QtS),     It  ahMld  aaOa  ba  Mtad  that  thaM  mo  m 
atatiatlMily  olaBificaat  Mriatioa  attributablo  to  tho  ovdov  of 
pMOMtiCiM  of  tho  SMvadi.     lor  mo  tha  iatanctlM  of  tho  gcooad  aad 
oc4w  of  piaoMtatUa  otatlotieally  oi|Bificaat.     Pna  thU  it  om 
ooMlttdod  that  tha  fMctiM  affMta  aaro  af fMtiMly  oootcollad  ia  thia 
MpMlMatal  dMlfn. 

A  oatriao  of    Mtioo,  conractad  accordlat  to  ffi  llMii  *g  (22) 


Amursit  OF  muMei  iw  fsaimis  iioomzM 
orriiia.  rusB-ioit  OMom  x  oKsn  or 

nsaaajamu  i  wauaamta 


ratio  ^ 


1 


OKOuads  (6)  1.40  t       0.70  1.21 


Ord»r  of  pKMMfattioa 

<o)  o.o«       2     0,03  mofm^  e.ot 


U.M         11        1«07       -  • 


•  «  »                 u.n  a  O.SS  • 

•  «  1  3S.80  22  1««3 
«  X  0  I  t  23.34  44  0.34 
Vieldn  ColU                  o.OO  0  •  m 

•7.0t  107  •  • 
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TABU  5 

AHU.T8X8  OP  fSUUMCB  fDR  mXABUS  MOOZmM 

oma  rufH-iAxi  tubsshold:  oaotmm  i 
MMt  OF  fMOBOEairiea  x  RifLicAnoM 


^     ■»  1 

ratio  * 


(0>  ttte       2       4.4S  M^/^      5.M  0.01 

Ovdtr  of  rciM«Bt«Cioa  (0)     0.00        I        0.40  Mo/w^      0.10  • 

4.U       4       1.04  ^'^^ 


•  SO 


0  X  ft  10.41  22  0,H  • 

0  X  ft  t7.32  n  3.f7 

«  ft  0  X  ft  39.04  u  o.a»  * 

lUhitt  ColU  0.00  0  •  « 


Total  202.73  107 
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Amuro  OF  vutiAiei  rat  vAmsus  mmm  umt  or  Norioi} 


toavet 

m. 

df 

- 

Z 

ntio 

£ 

1 

•fMMt  <6) 

U.07 

2 

S.S4 

S.45 

0.021 

OvAmt  of  PrtMaUtioo  <0) 

1.37 

2 

0.48 

■•o/«ot 

0.11 

* 

MflicatiMi*  (a) 

SO.  10 

11 

4.SS 

i'  i  • 

4«f2 

4 

1.23 

l.OS 

m 

0  X  a 

21,51 

22 

0.M 

m 

«. 

lb 

0  X  a 

132. IS 

22 

4.01 

a* 

• 

8  X  0  X  a 

44 

1.17 

* 

* 

* 

0.00 

• 

• 

X72,«l 

107 

• 

• 

iBCWtU  for  oomUieloii  wra  eaapttted  to  tet«nia«  cImi  •i|Rifieme«  of 
di£C8Mac«  b«twMa  tlM  wmm  of  tte  aMMtM  9f  9mtM  aoCloa.  tteM 
•m  f9tMnt«4  ia  T«bU  7.     TteM  jSi  vm*  slvilficaitt  (£  <  .01). 
Tm  mm  mt  tbm  uyptr  timaliold  iMitwMa  tte  tMA»fifltit«4  «i4  tlM  v»rti» 
cally  tomd  (souad,  m4  bctvum  tte  nawtimtmd  nd  thm  Iwrlaontelly 
k«r»Ml  ggD—4.     Ih»  third  «m  Cor  tha  etna*  o£  aotlon  botUMn  tba 
«MHfl«HM4  Md  tin  vtrtically  Urrod  trouad.     Tw»  otter  1  ration  «wc« 
oigBlCicoiit  (£      .OS).     Pk>r  tho  Lomr  Iten  tbo  sitnificMt  ^  mrm 
IMMM  tlM  ^mrtieally  tercvd  and  tha  aoa*£itund  snniad.     Tor  tha 
■uta  o£  aotiott  tha  aitaif least  j  aaa  batnaaa  tha  liorlaoaully  kanad 
aad  tha  aa»>fl|^icad  gfanada,     far  tha  ethar  i  catlaa.  tha  aall  hgryo- 
thaala  wat  ha  acoaptad,  and  It  wm  concludad  that  thaaa  gxotmda  aaca 
aot  a  autlatlcally  alfpUlcaat  aouraa  aC  varlaaea  far  tha  «aaaa  taatad* 


li 


tsBiuPxcAHci  Of  na  ^urwam  wtmam  tm  wum  et 

tm  MtttOilS  or  BRA  MOIIOK 


Lowir  ri««b»c»M  Tbraafaold       llott*£icac«4  a«14**  1.33 

0|»tiMl  riMli-rat*  We^iitfgm*  1.87  0.50 

VmttUml  •  l,Ot 

Mngi  at  Motion  iMHflfarai  3.0t*  2.4t** 

Vmieal  ■         •  0.40 


nim^tiGaat  at  tiM  0.01  of  OMifiOMett,  4f  S  30. 


AMI  COVEUHHMRI 

Tte  aiNir»«ll  •timet  of  <htt«i  ta  gmid  int  tte  upper  thrft«hoi4 
MM  •leBiflcMt  «t«tlstlc«>llj.     This  My  W  iat«cpcet«d  «•  clwt  tte 
■■■■■<■  ^  chant*  on*  iialc  of  B«U  aotloo.     Tht  difCocMcM  h«CM«o 
tho  Koif£isttro4  and  tho  horiaoatolly  bomd,  and  tho  aoQ-fl|ut«d  asd 
tha  varti^ally  hanod  gceunda,  mn  alinificattt*     It  m»  fooad  Chat 
tha  waa  fiaah-cate  Cor  tha  aotffifurad  ground  waa  5.26  f/a,  «hUa  tha 
horlaootal  awl  vartloal  graoadt  «ata  4.6«  f/a  aad  4.tt  f/a»  raapactiwly, 
la  ■aintalaiag  matima  parcapcloa  a  highar  rata  of  ■at&oa  naa  tolaiatad 
hj  tha  u  for  tha  plain  ia  oonvariaoa  with  tha  figatad  gxowada.  Thaaa 
diffaraneaa  vara  atatiatieally  aifBificaat.     Tha  fiadiag  ia  oaaaaaaat 
with  tha  hypothaaia  that  aora  aotioa  aay  ha  ohuiaad  ixam  tha  non* 
fiyarad  than  tnm  tha  fifocad  gcaaaia.     Tha  hypothaaia  that  thara  wottld 
ha  a  dif faraatUl  pavoaptloa  •!  lata  aatiaa  for  tha  horiaoatalLy  hartad 
aa  ifnapitad  with  tha  «a«tieally  hanad  groaada  aaa  rajactad. 

Tha  othar  dapaadaat  iwriabla  far  which  gsoaad  aaa  al«aficaat 
waa  caaga.     Tha  raaga  mm  wdifiad  aaialy  hy  tht  ela^tioa  of  rata  ia 
tha  oppar  lladt.     Thaca  wara  no  atatiatically  aignificaat  diffaraneaa 
hatwaaa  tha  aaana  of  tha  aaaaaraa  for  tha  gcoonda  at  tha  lowar  thraahoLd 
aor  ia  tha  optJjMl  flaah-rata.     Thara  vara  ao  auttatieally  ai^iificaat 
dif faraacaa  hatwaao  tha  horiaontally  harrad  aad  tha  wrtically  harcad 
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Aaotter  f lading  of  iafotUam  mm  CIm  ooMi«t«iey  of  gnmi 
•flocto  for  ti»  MMoitni  of  B«ca  mtiam,    tte  Mmvmi  fCiiAiMi  imiit 
comUtioo  coofficimta  woro  •i#aacMit.     For  awtml  mmucm, 
•Mift  fot  oMtola  icouMl  offocu  on  opClMi  r«e«,  tim  oktaiasd  j[|  ti 

m4  teriMMUlXy  term4  i—iifi  mm  •Si»i£icme  teymd  tte  I  pm  omt 
loml  of  mmtUmm.    9aXf  tte  covmUtim  tetmm  tte  mwftgumi  m« 
tte  teffitMNAliy  terx»4  iwmii  for  •ptlmi  f Imb^mto  mo  aet  oi#iia* 
cMit  ototioticolly.    Mommtr,  tte  hif^mut  £  «*m  otesiaod  «t  tte  Umr 
ttemtel4.     It  my  te  tet«vymto4  m  ladteotUs  ttet  tte  ^  mm  mot  eo»* 
•Utmt  at  tte  lomr  tteMtel4«    ttem      mm  not  oomiotoat  ot  tte 
•ytlml  flaob-mto  mooom. 

U  mttl4  Affrnv,  ttett»  m  tte  teoio  of  ttem  mmlto,  ttet  o 
fUob-mto  mot  tern  •  oortoia  miMUmm  to  te  porcoimil  m  ofmrmi: 
mtim  uadov  tte  fom»tom  ttet  tem  tem  vm4  ia  tliio  study.  Tte 
mcj  kiik  ooMlotoaey  of  tte  i(*o  mimrfe  at  Ite  lomr  ttemteU  onv^t- 
olmd  (for  mot  Cjgi  tte  comtaat  i^t^rty  of  thio  aialmat.  Ttem 

tem  m  tepoitaat  afiaet  w  tte  lomr  ttemteld.    oa  tiila  teoi«, 
it  oaom  m«t  caaoomMa  ttet  mt  •teald  look  for  a  fbyoiologieal  mtter 
ttea  a  farmptml  axpUmtioa  to  undarttaatf  ttea  porttm  of  tte 
ftMmmn  II  <t>. 

la  ooaattmtiag  a  |«iy«iologieal  mdol  to  aecouat  for  tbla  part 
of  tte  fiBdlos*,  «a  liypotteoio  of  a  ommtioa  of  aaaml  imtilmo 
pXaeo  ia  tte  eanteal  oortaat  ma  aaomttd.     Oa  tte  teoia  of  amiUbU 
«vi4mM  this  aa«ai  a  mf«  mmt^iam  (a»  23).     Mm,  atea  tte  aya  ia 


IWimiti  wttti  tm  altscMting  stiHiiiM  liglikt  f»«i4Bt  tte  tetis  Cot 

B«UI  MtiM/  tiM  ligllk  fPMI  Mch  of  eiMM  ligilfes  «•  ttM  C«CiM 

gMMntea  «  Mttval  i^pulM  niiich  is  thM  tmwBitead  aloas  th*  yIm*! 
pMlMNty*  to  eh*  viMMl  eortox.         »co«hmi*«  sfM  J2  ^ 
mUimcm  iadicatM  that  mcIi  tias  tte  llgiit  £1««Im.  a  tt»ia  of  eorti* 
copatal  Mtttai  iafolsM  is  g«a«nt«4,  aad  prstwfcly        ia  tlw 
viwMl  cortax,     Aecar4ia«  to  L.  Ai  ■•*•  (23)  statistiMl  ao^ol  of  tiio 
viMol  fotlMMqro,  tkMo  inpulMo  My  bo  votoiaod  in  4iM:roto  potlmoTo  by 
tho  pcocooMa  of  amatiott  aa4  inliibitios,     Tha  aodol  aaauMO  that  a 
valatiiraly  atroag  layilaa  ia  aaoaaaary  to  fin  a  poat-ayaaptic,  Mrti* 
copocal  aottxoo;   thia  atraagth  of  i«puloa  «ay  bo  collod  tba  "nocaal"  ooo* 
Tha  nottcal  aot  of  tbo  cotiaM  Mi  ooftox  ac«  iiiaantoi  by  a  aorioa  of 
MMMM*     A  OMfc  iariiM,  «o4iatittt  theao  braachaa,  aay  aot  havo 

tha  atnagth  noeoaaacy  to  firo  aara  than  oao,  dixactly  coaaoctod  poat* 
tynaptU  aaaiaa.     4  aauMa  banly  diacharsiag  ahoaa  thcoaheld  althaa^ 
lnHilIm  oa  othara  any  not  fica  thaa.     Thia  pcoeaaaiat  aocvaa  to  pea* 
aorva  tha  diaecata  aatuta  of  tha  orisiaal  atiMiltia  objact. 

Wammt,  tha  aodal  aaaoaaa  both  to^poral  aad  spatial  a— at  Ian 
Tha  firat  aaswyrton  autaa  that.  Car  tao  aautal  iapulaaa  diachatsiag 
oa  a  poat-ayaaptio  aaaraa'a  doadritas  ia  a  particular  taaporal  ordit, 
aad  aaithar  of  idach  ata  ia  thaaoalvas  of  aafficiant  iataasity  to  fira 
tha  poat-a^FBoptic  aaucoa,  a  aiaaai  luii  wiy  produca  a  auprathcaahald 
iataaaUy  aad  fira  tha  aaorea.     Tha  aaeoad  assan^tiaa  of  spatial 
soanuioa  stataa  that  gi^  tao  sdbthraahold  iapulaaa  obieh  arriva  oa 
Sdpacata  daadritoa  of  tha  poot-syaaptio  nouxon  at  tha  ssas  tim^  any 


40 


mmmf  thma^  tte  po«t«synRpcic  atitcMi,  «a4  tlwa  fim  it.     It  9%mm 
ywfcrtU  tlMt  ehlc  fom  of  «uaMtl«a  (sfMtUl)  la  tlM  vimial  syttaB 
operates  to  ptowUm  m  Mooth,  fillod^^ia  ^Joctloa  of  eho  oxtonuil 
•tiaulttt  £UId,  «hlU  Cht  fim,  t«9onl  •uMMtioo,  opotatoo  to  pcovUi 
•  MBOCli,  c—ttnoMO  porcopt  of  VMl  aotloa  ia  thm  oxtoraal  otiattlus 

U  this  aoiol,  «s  clM  •tiatlttt  litktt  for  1«U  aotioa  an 
drlYttt  «t  a  yty  low  £Uoli«x«t«»        .  *Wat  I  £/»,  «         of  oxcitatiM 
U  aat  op  ia  tha  ntiaaa  for  aach  fUah  of  •meh  lifto.     Thia,  ia  tan, 
liMt  tlM  Mceaadiag  corticopatal  aattsoaa,  «a4  tba  iapolaa  avaataaUj 
wmM  oa  tha  cortical  aaaroaa.     lot  thara  ia  alao  a  aariaa  of  ii^laaa 
Mt  «f  vkich  iapia«t  oa  tlia  daadritM  of  tba  adjaeaat  cortical  musuom 
ia  t!ia  viaaal  atriau  araa.     tfith  auck  a  low  rata  of  flaaliiag,  thaaa  do 
aoe  form  tha  aaqaaac^  apparcatly  aaa4a4  lor  aoHaatioa  to  taka  placaj  aor 
an  tha  two  atiaalaa  li^ta  cloaa  aaoattt  togathar  apaeially  ao  that  thm 
t^pulaaa  anaaad  by  the  atlaulatioa  of  tha  ntiaa  i^^aga  oa  tha  aaw 
iatanaaeial  aauxoaa.    Aa  tha  flaah^rata  iacnaaad,  tha  ti^tniiiMiir  of 
khaaa  tapulaaa  oa  aiSjaeaat  aoaxPOM  iaawwi  aoM  md  son  fn^aaat. 
finally,  a  nte  ia  nachad  nhicb  allow  taaporal  ai— Hun  to  taha 
placa.    Thaa  tha  aiaa  of  atiMiiatioa  ia  apnad  a  littla»  aad  ottec 
aata  of  iataronaelal  mmmm  tofia  to  ba  givaa  aaM  aahthiaahoU  atiw 
latlaa,     Aa  tha  flaab-rata  is  furthar  iacraaaad,  tha  aaaa  nairhaalaa  ia* 
wlvaa  aaat  Mi  mm  aaawM,    A  1mm  of  ascitatiM  ia  Mt  a^    Aa  thia 
IMM  ia  aatafitd  with  iucnMiag  fUah-nta,  U  My  bagia  to  iataract 
with  tha  locua  Mich  hM  baM  Mt  of  by  tha  atlaulatiM  of  tha  aacoad 


Btimlum  lit^»     rtoftlljr,  tlw  tm  loei  la  tbm  umml  conn  ia6«niet 
CkfMifh  «  of  iMMNu  httwioa  tbm,  md  m  lomir  4ioccoco  ^iou 

•CO  pmooot:.     Tbo  porcoyt;  ua4»t  dwoo  eooditioos  Niy  bo  e£  •  ol^lo 
light  vhich  owiato  back  «b4  i»vtk,  following  la  ita  tsajoctory  tho  tead 
of  atiMlatioa  aliiob  haa  baaa  oaaaod  by  tba  ioeacacfeloa  of  tbo  loci  aat 
up  by  aaeb  light. 

Ibia  aavtally  orloatotf  oxplaaatioa  aaaao  to  fit  tba  facta  ob« 
ttUwii  ia  tblo  otiMiy  for  tba  lomr  flaab-rata  tbraobold.     It  ia  aM» 
aaoaat  ivitb  tba  fiadlag  of  tba  hisbMC  cossalatioa  aaaf fidaata  at  tba 
loi»r  flaab»tata  tbxaoboU.    Aftar  alt,  tte  aacvoaa  ayataM  4oat  aaoa 
to  bona  satbar  otabla  tiaa  coaataata  uadac  abicb  auMMtioa  eaa  tika 
f laca  <23)«    Tba  iatavfxatatioa  affoava  to  ba  ia  afcaiaoat  vitb  tba 
•aalyaao  af  vtriaaaa  aa4  tba  j|  taat  fiadiaga,  botb  of  abicb  obow  tbat 
tbaca  ia  no  oigaificaat  diffaiaaMi  foe  geoaad  at  tba  lovar  fUab-cata 
tbMaboMi  U  ia  flaab-tata  lAicb  ia  tba  i^portaat  pacaMtar,  aa4  aat 
tba  fattacaiag  of  th»  wtovadB  tbcougb  wblcb  tba  Bata  aotioa  takaa  flaoa* 
It  ia,  tbaa,  a  aaural,  aot  a  yareaftaal,  ffeaMBMNi  wbiob  takao  placa 
at  tbo  lowtr  tbsaabold. 

On  tbo  aypav  liaU  of  apfaiaat  aotioa  tbaca  axa  atatUtically 
•igalfieaac  diffacaacao  ia  tba  aaaaa  of  tte  aotioa  oaaa  aaoiaat  tba 
f iaa4  gcouada  aaad  ia  tbia  atudy.     Tbaaa  iif facaacaa  aca  ia  aacb  eaaa 
batwoa  tba  fi^icad  aad  tba  aoa«£iguca4  gcotiacio.     la  coayaring  diractly 
tba  obtaiaad  aaoaa  for  tbio  aaaaaca  of  appacaat  aotiaa,  it  «a«  faaai 
tbat  aoca  aotioa  mm  aaaa  aa  Mm  aMi-fitacad  aa  r,  nan  cad  to  tba  fiytcad 
gsoaada.     U  «m  aarliac  bypotbaaiaad  tbat  tbU  aigbt  taka  pUca  oo  tba 


WwU  of  •  tltoMorphtc]  rcoj^ctiM  of  tbm  9timlu§  gjnmi  to  ttm  cortoa 
in  tttcb  a  way  that  tba  aoA-fitttni4  gKwm4  wtold  pcMoat  Ua  sraataat 
foaaiftU  wfcir  of  altomatlva  patlwaya  by  iriaich  ayparoat  aotioa  eoMld 
taka  plaea.     TharafoM,  aoro  nation  ahoold  ba  aoao  oa  tbia  tbn  oa  tba 
otbar  cm  giouada.     Wbacbar  or  aot  ttem  aay  ba  atvicfe  ''iaomntkiMf'  of 
tba  vlaual  snmai  ia  all  Ua  |«rticttlO«B  asy  aot  ba  iatarpxata4  dixactly 
froa  tbia  atady.     But  by  attacblaf  tba  atripa  of  oyaqaa  papar  to  tba 

tba  illtalaatad  avaa  «m  »Naa«4*    Oaa  a^laaatimi  of  tba 
fladtati  aay  ba  that  aoaaatiott  foaecloao  at  aa4  bayoad  tba  ufpar  flaab* 
gata  tbxaabold  oa  a  taapotal  baaia  alooa.     Hall  dafiaad  lltfhta  flickac* 
tog  alaaat  alaMltaaoaualy  pco«teaa  tao  aaaaatiooa*     aaaaatiaa  by  araa, 
providtnt  tbtaa  avaaa  ara  apatially  aafaratad.  falU  to  llok  tba  taa 
dafinad  brigbtaaaa  lavala  tetttbav  ioto  aotion  parci^ptiaa,     la  varyiag 
tba  iataaaity  Car  tba  atlaulaa  lifhta,  Saacar  (30)  foaad  tbat  lataaaity 
did  aot  affact  tba  aaao  dwntloe  of  aotioa«     It  aaaaa  raaaoaabla  to 
laUta  tbia  fact  to  tbia  problaa,     Varbaya  fiouad  iataaaity.  aot  a 
aiiaiflcaat  i«riabla  ia  Itaalf ,  could  oparata  ooly  aa  a  apatUl  variabla 
if  it  opaxatad  at  all.     Tba  bigbar  atiMtlatioo  rata,  wltb  auMitiaa  oa 
a  taaporal  baaU  at  tba  cortical  laval,  |ii#ini  two  aickariag  lifbta 
aad  tba  uppar  Itelt  ia  laality  tapvaaaata  a  laaar  fualoa  thraabold  of  a 
apacial  typa.     Tba  gxooad  propartiaa  vara  aoppoaadly  affactim  ia 
poaaibly  altariag  fiiaioa  in  tacaa  of  taaporal  aiMaatiaa.     Tbia  atady 
■wipita  a  eaatral  aaaaitiaatioa  oa  a  taaporal  baaia  at  tba  oppar  atrgia 
of  aotioa-  ao  aotioa  tbraabolda.     Tba  bypotbaaia  of  taivoral  auaa»tioa 
adataead  by  laxaa,  at  al  (15),  ia  partially  aapporud  ia  tbia  atady. 


V    •    .1'.'  ,  ■  •    .     1    .  i      '.      I    ■     ■  . 

MMAMT 

fm  fic»n4  ftovnU,  om  ^mtticmlly  tarcvd  n4  «  Mtmi  terl- 
MttCallj  tavratf,  and  «  BMi«fi»ic«<l  tnM»4  iwn  um4  to  4»ftmiam  Um 
■Ma  u^v  ma  iomt  fUtlt-niU  tbrttlwltf*,  a*  ojptinl  ntm,  mmd  tlw 
rwt*      {lMh-Mt««  vithia  «blcb  Bau  afpacaat  aotloa  my  h*  aaaa. 
Savacal  ^ypatbtaaa  tiaxa  da«alapa4(    (1>  thtw  abould  ba  littla  Mtloa 
•aaa  with  CIm  varticaily  barrad  f         It  aarviag  aa  a  pareaptual 
bartiar  to  tiic  proihtctioa  •t  appacaat  wotioni    (2)  tliat  tte  horlatmtally 
barrad  scouod  alwaU  bava  aa  iatacaadlata  aaouat  of  ap^raot  aotloa, 
tha  boriaoatal  bart  pacallal  to  tba  path  to  ba  takaa  by  tba  Bata  aotloa 
furalabing  pareaptual  pathwaya  t»v  aotloa;   mi  (3)  thit  tiia  aoa* 
fisnrad  gronod,  by  provldlag  tba  laifaat  fcaa  acaa,  ahould  provlda  tba 
aaxlaua  aaoitat  of  apumnt  aotloa. 

Tba  raaultlag  aMaucaa  waea  aubjactad  to  aavatal  atatUtleai 
aaalyaaa  eaa«latlag  of  tha  aaaaa,  tha  ataadard  daviatlooa,  tha  ataadard 
arrora  of  tha  aaaoa«  Faaraoa  product-anaaat  corcaUtloa  coafficlaata 
h«c«Ma  palca  of  tha  aaaaoraa,  4  satloa  to  awalaaca  tha  alanlflcaaca  of 
tha  diffaxaocaa  bataaaa  tha  obtataad  aaaaa.  Mi  laar  ao^ax  aaalyaaa 
of  varlaaca  to  avtluata  tha  ovavall  aitalflcaaea  of  tha  aourcaa  of 
varlaaca,  aad  j|  tatloa  covmctad  las  conalakioa  to  avaliaata  tha 
diffaxaocaa  batwMa  tha  aaaaa  of  cha  aaaaafaa  of  appaxaat  aotloa,  for 
3d5t. 
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U  «M  feiHMl  tbkt  no  staeisticuilly  •Ignlflcaat  dlfftrcacM 
obC«iB«d  b«tiM«n  tlM  grounds  on  th»  lowar  thrasiiold,  sad  for  tiM  opti- 
Ml  fl«»li-rat«.     StatietlMlly  •ifaifleaat  dififanmcM  u%tm  fovmd  mt 
thm  uV9*t  CbrMhoid  and  for  tto  vlthia  «hicli  B«U  ■otioa  My  b« 

MM  bctirfMa  tlM  figured  aad  ttia  aoB- flgurad  grounds  usad  is  this  study. 
Ho  statistically  signif leant  diffarMcM  Mrs  obtalMd  batvMn  tha 
borlaontally  aad  vartically  barrad  groimda.     Statistically  sigDlfieaat 
j[s  Mrs  found  batMM  nil  tha  pairs  of  Masuras  axcapt  for  tlia  optlMl 
llash-tata.     Tills  finding  ms  relatod  to  tba  consistMcy  of  Os  reports 
Md  tlius  of  the  stability  of  the  Masuras  used.     The  finding  of 
statistically  signlflcmt  differences  betMen  the  figured  Md  the  un* 
figured  grounds  at  the  upper  threshold  tasre  related  to  e  theory  of 
eiMMtlM  haMd  on:    (I)  flaab-rate,  aad  (2)  the  arM  stiMiUted. 
(This  finding  %ms  also  related  to  L.  da  No's  theory  of  the  etatlstical 
nature  of  discrete  stiMlatioa  on  the  visual  pathMys.) 

A  Cestalt  interpretation  of  Beta-type  apperMt  Mtlon  on  the 
hMls  of  otSmms  and  of  UoMriAlM  Me  questioned.  Teaponl 
procesMS  at  a  centrel  locua  or  loci  My  mm  rMdlly  be  uMd  for  Mtlon 
and  flicker- fttslM  laterpmtatloM* 
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